Effects of alkaline pH on sarcoplasmic reticulum Ca2+ release and Ca2+ uptake.
Alkalinization-induced Ca2+ release from isolated frog or rabbit sarcoplasmic reticulum vesicles appears to consist of two distinct components: 1) a direct activation of ruthenium red-sensitive Ca2+ release channels in terminal cisternae and 2) an increased ruthenium red-insensitive Ca2+ efflux through some other efflux pathway distributed throughout the sarcoplasmic reticulum. The first of these releases exhibits an alkalinization-induced inactivation process and does not depend on the ruthenium red-insensitive form of Ca2+ release as a triggering agent for secondary Ca(2+)-induced Ca2+ release. Both releases are inhibited when the extravesicular (i.e. cytoplasmic) free [Ca2+] is reduced. This may reflect an increased sensitivity of the Ca2+ release channels to Ca2+ at alkaline pH. The pH sensitivity of the ruthenium red-sensitive Ca2+ release channels could be of significance during excitation-contraction coupling. The ruthenium red-insensitive form of Ca2+ release is less likely to be physiologically relevant, but it probably has contributed greatly to reports of alkalinization-induced decreases in net sarcoplasmic reticulum Ca2+ uptake, particularly under conditions where oxalate supported Ca2+ uptake is much less affected, as here.